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ABSTRACT

This study was an attempt to investigate the usefulness of maltito] as an alternative sweete-
ner. The acute effects of oral ingestion of 50g of maltitol or glucose on blood glucose and
insulin levels following test dose were investigated by using five healthy normal subjects and
ten diabetic patients.

The data demonstrated marked differences between the utilization of maltitol and of glucose
in both groups. Blood glucose and insulin responses 10 glucose were significantly greater than
to maltitol in normal subjects(p<0.05).

In diabetic patients, the peaks of the mean increment in blood glucose concentration after
glucose and maltitol were reached at 60 minutes with mean values of 135mg/dl and 49mg/dl,
respectively, and these differences were statistically significant(p<(0.001).

As for blood insulin responses in diabetic patients, the peak of the mean increment after
glucose was 25.03uU/ml at 120 minutes. In contrast insulin responses to maltito] were significa-
ntly lower than to glucose(p<(0.05), and the peak value was 7.98uu/ml at 60min.

From these results it can be concluded that ingestion of maltito] resulted in significantly
lower blood glucose and insulin increments than did glucose in both normal and diabetic
patients.
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Table 1. Age, weight, height and body mass index
of normal subjects

Subect Sex Age Weight Height Body mass
yr kg cm kg/mT
A F 40 55 164 20
B F 40 50 153 24
C F 46 59 160 23
D F 48 68 163 26
E F 49 63 155 26
*F ! Female
NEERI It
L AL HYeR # 97
D AE waAy gyt Ahg
2 a7 BadFen g 49 o date
48, 9%, A% & A7) de AAge Fy

Table 1) A A&} o}
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23597 "*Fﬂ? }—Q?
body mass indexE
Mol el A A
L2 vheiwtt,
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2Y AN A glucose® maltitol 2 50g4) &
S AR TE A A T & A7 AE
E AW gucoser =9 WE d4L 2 Axe
Table 29 A A3F5

Glucose maltitolE HH & F 308 AR
o] " F7MEFE 22 37mg/dl, 14mg/dlE mal-
titol2 AU S Freddoz e Fuia)
HAH(p<0.05). 2 & 60%c] AAE o=
maltitol g A #H & 2= 12mg/d1e] F718 B
FEA A 984 40mg/di7t F718 glucosed) A
FHT ZA FHAqh a3 o] W glucose HFH
T 9gAY we d9 FrMFd Ave Aoz
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Table 2. Mea: blood glucose increments in normal
subjects after oral administration of glu-
cose or maltitol solution

ol - LY - o] BT

Table 3. Mean blood insulin increments in normal
subjects after oral administration of glu-
cose or maltitol solution

Time, minutes

Subject 0 30 60 90 120
50g glucose mg/dl
A 0 42 3 20 0
B 0 31 10 2 3
C 0 39 26 20 -7
D 0 24 65 36 32
E 0 49 67 0
Mean 0 37 40 12
-+ : + + + +
SD. 0 9 2 14 13
50g maltitol
A 0 22 2 2 0
B 0 24 4 14 14
c 0 16 11 4 16
D 0 0 18 9 6
E 0 10 16 12 2
Mean 0 14 12 3 8
+ . * + + *
S.D. 0 9 6 5 6

Significance p<005 NS NS NS

Time, minutes

Subject 0 30 60 90 120
50g glucose pu/ml
A 4745 5094 34.22 16.89

B 28.38 530 10.63 1247

D 2348 66,50 1691 534
E 3145 37.88 2585 17.06

0
0
c 0 7334 2952 1066 5.02
0
0
0

Mean 40.82 38.03 1965 11.36
+ . + + + +

*S.D. © Standard Deviation

Fox FAZoz Ho948 HelxXE ¢gith
w9 0%, 120% T Z71Fe 27 12~8me/dl,
6~8mg/dle] B2 A2 FEAY FEo=2 F
BHAT B8 FFH @2 FA8 Zolx ¢l
Atk

o] 8§ 2 7= MimuraS?”, Obayash5?%, Kea-
rsley5399) Ruet & AL el g o
o] 52 maltitol, glucose 1.53 sucroses© 8%
Hale] wiale Akl dis) RAFSEIL maltitold
HE g %77 fdFeq won o9 o
HE R EC maltitol & £ F-¢ EF F70 He
AL maltitole] AUl A 7t Balg =] FEd

st Aol WA F A,

rl

r2 rlo

3) Blood Insulin® % #&

2Ae HAT F BYY F7he AR pAE

S.D. 0 18.14 2060 917 531
50g maltitol
A 0 29.45 — — 0.30
B 0 3.95 8609 58> 538
C 0 19.77 954 310 176
D 0 0.36 1137 862 6.69
E 0 —0.30 0.15 083 —4.33
Mean 0 10.65 679 460 196
= ' * T + +
S.D. 0 11.89 428 292 391
Significance p<005 NS NS NS

*S.D. | Standard Deviation

A9 insulin®¥ & AFEH, insulin® Fule
FHY FF vk FEbd, B d7elA glu-
cose? matitol & ¥ F dH jnsulinFx 9
HaE Fds 234% ZI s Table 33 2o}

32 45 F 3080 A g9 2F insulin
TE F7he glucose] A 40.82uU/ml, matitol 2]
7% 10.650U/ml = maltitol & 438 F insulin®
v F77t fB oz Fe Ao et (p<o.
05). E® I o] F £ FZW insuling £ F71=
maltitol& H# 3 A-F A3 L%HI glucose®
A& 2A1ZE o] FelE 11.36pU/mle] 715
Rez ZAQHEY dba] maltital FAAAE 1.96
wU/mlz FH A9 A ¥ &8s

ol = A4 A 30g2 maltitol & sucroseE F
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Table 4. Clinical characteristics of diabetic patients

Subect Sex Age Weight Height Body mass index Type of diabetes
yr kg cm kg/m?
A F 69 47 139 24 IGT
B F 41 75 158 30 IGT
C F 70 60 156 25 IGT
D F 41 41 142 19 Ia
E F 59 54 158 22 lla
F M 45 69 171 24 1a
G F 65 59 165 25 1Ib
H F 56 80 163 30 IIb
I M 45 20 170 28 IIb
J F 47 79 153 M IIb
*F ! Female *[Ia . Type Ila Diabetes
*M . Male *[Ib-* Type IIb Diabetes

*IGT : Impaired Glucose Tolerance

%2 ol sucrose] A -$- FH A1l vl s 25.5uU/mlo]
2718921 maltitol8) A= oldth X
wol 9.3uU/mle) Z7+etdthn § Felber¥1® e
A7 a9 YAz Aolqdth

o)t} o] HAelS o2 glucose tolera-
nce test(GTT) ¢ maltitol tolerance test(MTT)E
A A 89S o maltitol FJ A Hgel F714} o]
E insulin®® 7t glucosed] Hld AAF He
Aoz WeTh o) g A= maltitolo] A
oA 48, FFPA o 43 & insulin®H &
A=5A] g2 G Fi= ZASZ maltitol o
T GAE AT AGF AR EA {8
sHA 29 ¢ AL AALE fh

2. 3= 848 ez § A7

D A% Ay 9wt AL
B A7 2A) g W Folg #AE
oz 74 B4k ol 29 ¥ T4 @A
28 Az Yo, dHE ¥ 4% 50 ¢
60t A7t 247 29 3%, UrAE 4049
FAE o)At (Table 4).
Table 4914 & F A& vie Fol HPAE2]
A ANFLE A2 38~30kg, 138~ 17lcml 2

WA=} Abelofl & Zeol7t 1R L0, o] 2 #F hody
mass indexE &3 ¥Y A=E FAY 2

v ghel F 7} 6ol UM A= A4 JF T
o7 274 73-?*9&1:1'

3 YA g 3L Z2FEY AgA
A 9¥8# B, ﬁl@z} C= IGT A2 1, 9
# o= insulin ¥ 28 G=¥ #AAZo|r}

2) Blood Glucoses = 3}

ey A5 dA o= 50g9 glucose2t mal-
titol & FHFH= Fode F3 o ©E 4
T vehvte ¥y 3w 32 2339e o
dolz A= Table 59 2t}

Glucose®t maltitol, F £F9 Z2& 43%
o 3080 Ag o] ¥ Z713L glucose

A#A A7} 100mg/did el H) 8] maltitol & Foll =
olB Tt FoF o Foj(p<0.001) T 45mg/dI<]
%718 B9t (Table 5). 8 89 ¥57} x4
olE 60% AH % glucoseE F Adde ¥
Z71%o] 15my/dlZ 0% TR 1 Z718ge
1} maltitol & A TEAld 3] 49mg/
di7} vt 45mg/d19) F7Hs B9 9 308 59
9 22 fAFHI(Table 5).

=
o

L

L

'T'Tl'.";-:-._

— 274 -



Sl

" gzl A 50g9 glucose$} maltitolS F1
g 27l AxE N TF KamoiS e Yol
7 =9 908 F9 AGTT/AMTT+ 382
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coseE T A9 €F F7H< maltitol S & 244
oF 3ufo] @3t ol ¥ FHFS F FE
Atelel Fo A ol 7t AR THP<0.00D).
Table 5. Mean blood glucose increments in diabetic

patients after oral administration of glu-
cose or maltitol solution

Time, minutes

R RELER

S - g%

¢

2 HEH 2A7 39 99 Frte glucosesd
maltitol®] 73-$ FE-Ald vl&]A Z+2 86mg/dl, 21
mg/dle] 718k Ao = e e n, maltitol S A
HF A% glucoseE P HIALS wWrHh 2
F7 %ol f4dez FHYH(p<0.001).

o] 2] A2 ¥H F alcohol?l maltitol S 4 #
% glucosed] AfHT}E ¥3Fo] FHE AEX

Table 6. Mean blood insulin increments in diabetic

patients after oral administration of glu-
cose or maltito] solution

Time, minutes

Subject 0 30 60 120 Subject 0 30 60 120
50g glucose mg/dl 50g glucose pu/ml
A 0 67 103 73 A 0 36.07 58.96 57.56
B 0 96 129 63 B 0 37.73 37.25 5495
C 0 83 116 27 C 0 9.29 16.38 13.11
D 0 86 116 169 D 0 135 231 5.20
E 0 139 83 76 E 0 9.56 13.76 13.78
F 0 130 211 105 F 0 0.54 —1.04 4.13
G 0 78 113 147 G 0 20.83 25.49 -
H 0 126 212 107 I 0 12.93 =30.60 27.57
I 0 100 164 159 J 0 9.51 10.89 2391
Mean 0 100 135 86 Mean 0 15.76 2127 25.03
+ . + + + =+ : + x +
5D, 0 24 44 45 SD. 0 15.36 20.87 19.56
50g maltitol 50g maltitol
A 0 22 14 9 A 0 3.65 10.87 8.84
B 0 23 37 15 B 0 7.58 12.81 12.25
C 0 29 31 12 C 0 3.81 6.05 4.44
D 0 30 32 H D 0 091 0.86 0.33
E 0 79 72 5 E 0 6.41 6.94 0.50
F 0 85 109 43 F 0 -—261 2.70 021
G 0 32 63 73 G 0 237 10.13 1049
H 0 40 12 8 I 0 22.81 12.86 8.89
I 0 18 39 43 J 0 8.13 8.39 1553
Mean 0 45 49 21 Mean 0 5.83 7.98 6.89
+ : + * + + : + * +
S.D. 0 23 29 22 S.D. 0 6.80 4.00 5.29
Significance p<0.001 p<0.001 p<l0.001 Significance - NS p<0.05  p<<0.05

*S.D. | Standard Deviation

*S.D. . Standard Deviation
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259 3% 289 = 49 insu-
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B A AU EZAM maltitols] F84E
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B dFdA dolad ARE o o] a9
g 5 9

D A2dd dolx 22 47 ¥ H3ud €3
A8 e ¥ Z71EE maltitold AF9E 14
mg/dlE &3, oo B3] glucosedH Foll
€ maltitole & ZAFECT ¢ 34 A= l‘"’]’ 37
mg/dig] F71E B ol = 23d 43 &

F7HF Atoldde BAFHLE ‘11‘-]7“—]1?_1 Z}°]7} ,\l
21 e (p<<0.05).

2) Glucose®} maltitol2 Y H T £ A | in-
suling = €7t Z+ZF 40.82uU0/mlz 10.65uU/mlZ
Z7 5] maltitolFAA N E insulin® % &717}
folHez Ao Aoz Yebyth(p<0.05).

3) Zxd #A2 oz § AFdMe @
AHH T 1N As oo A Esisit
o] ¥ maltitol FAAlNE G A =2 dd
135mg/dle] 748 B9 glucosed ARt}
FEoE He 4mg/dlE == A p<0.
001).

4) 22 43 F €9 W9 nauliny = ¥
A e} b Aol 7t ASlT F, glucoseE
Aol = Azt Aol mpel A& Z7hEe 2417
o 7HF wol FE AR 2503uU/mle) 7t
Roz vbebyteholol ¥ha] maltitol 43H ol
1A 7ko] A%-g w) 7.98uu/mle) F74e g, 24178
Fole 47t delAd 689uU/mle] 718 Bl
ol &2H ™ insulingx Z7}e Aloldle @A
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Al By @28 gados 94 48
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Aoz Vet o2 ST E3F] H o
EA7t He insulin® & 2% =8 Fald gl
A maltitol®] sucrosethsl ZHHo 2 29 & 9
& 3 F= AolAth
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